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(54) SPECTRUM SPREADING METHOD OF CLOCK GENERATING CIRCUIT, AND 
SPECTRUM SPREAD CLOCK GENERATING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flexible 
clocl< generating device wliich can easily adjust the 
width and radiation level of a spread of the spectrum 
of an unnecessary signal according to in-use 
environment. 

SOLUTION: A spread frequency control part 6a which 
sets a phase increment to a phase accumulator 2 
constituting what is called a DDS(direct digital 
synthesizer) circuit is stored with phase increments 
selected under specific conditions, and the phase 
increments are set sequentially in the phase 
accumulator 2 at specific time intervals; and an output 
frequency is momentarily varied and then while a 
desired frequency is maintained as a mean output 
frequency, the output spectrum is spread. 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]lt is a spectoim diffusing method in a clock generation device which uses a frequency 
synthesizer which can obtain a desired output frequency by changing predetermined control data, 
A spectrum diffusing method of a clocl< generation device diffusing spectrum of an output 
frequency by changing two or more control data defined corresponding to two or more 
preselected frequency one by one with a predetermined time interval. 
[Claim 2]A spectrum diffusing method of a clock generation device, wherein two or more 
frequency is chosen so that average value of an output frequency after spectrum spread may 
serve as a desired clock frequency and width of diffusion may serve as a desired size. 
[Claim 3]A spread spectrum clock generator comprising: 

A frequency synthesizer means which generates a signal of an output frequency according to 
setting out of predetermined control data. 

A diffusion frequency control means which sets two or more control data defined corresponding to 
two or more preselected frequency to said frequency synthesizer ZAIZA means one by one with a 
predetermined time interval. 

[Claim 4]0ne side and a diffusion frequency control means characterized by comprising the 
following, Average value of an output frequency after spectrum spread serves as a desired clock 
frequency, And the spread spectrum clock generator according to claim 3 being what memorizes 
phase increment corresponding to two or more frequency chosen so that width of diffusion might 
serve as a desired size as control data. 

A phase accumulator which a frequency synthesizer means accumulates phase increment as 
control data set up from the outside synchronizing with a reference clock by which an external 



input is carried out, and outputs the accumulation result concerned at a given degree of 
accumulation. 

A waveform memory whicfi outputs digital waveform data memorized to ttie address concerned 
by making output data of said pliase accumulator into an address. 

A digitai-to-analog converter wliicli ctianges digital output signals of said waveform memory into 
an analog signal. 

A low pass filter which removes an unnecessary signal component from an output signal of said 
analog transducer, and enables passage only of a signal below predetermined frequency. 

[Claim 5]0ne side and a diffusion frequency control means characterized by comprising the 
following, The spread spectrum clock generator according to claim 4 being what memorizes a 
division ratio corresponding to two or more frequency chosen so that average value of an output 
frequency after spectrum spread might serve as a desired clock frequency and width of diffusion 
might serve as a desired size as control data. 

A voltage controlled oscillator which oscillates frequency according to voltage for control to which 

the external Input of the frequency synthesizer means Is carried out. 

A programmable divider which carries out dividing of the frequency of an output signal of said 

voltage controlled oscillator by a division ratio as control data set up from the outside. 

A signal by which dividing was earned out with said programmable divider. 

A low pass filter which removes a predetermined frequency ingredient from an output signal of a 

phase comparator which performs a phase and a frequency comparison with a reference clock 

signal by which an external input is carried out, and outputs a signal according to the comparison 

result concerned, and said phase comparator. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the lnvention]ln various electronic devices etc., this invention relates to the device which 
generates the clock used as a reference signal source, a source of a false signal, etc., and 
relates to the spread spectrum clock generator which aimed at diffusion of the spectrum 

especially. 
[0002] 

[Description of the Prior Art]ln recent years, development of an integrated circuit component etc. 
can realize [ a miniaturization expansion of clock frequency, etc. ] electronic equipment now 



easily more than the former. With development of such electronic equipment, from electronic 
equipment, with the signal originally outputted, various high frequency signals etc. are in the 
tendency which is generated and is radiated more than the former another, for example, and the 
influences of various which it has on the electronic equipment of the circumference of it are no 
longer disregarded. On the other hand, the electronic equipment allotted with high density has an 
integrated circuit component with clock frequency high as mentioned above, etc. in the tendency 
which becomes sensitive to what is called an electromagnetic interference wave radiated from 
surrounding electronic equipment more than the former. For this reason, the thing for which the 
radiation level of an electromagnetic interference wave is oppressed as much as possible in 
electronic equipment in recent years, Importance has been attached to taking what is called 
measures against EMC (Electro Magnetic Compatibility) like it being [ influence ] hard and using it 
as a receptacle by the electromagnetic interference wave from the outside, more than the former. 
[0003]By the way, the case where the circuit which generates the stable signal which has a 
constant period as a reference signal source in an electronic device, for example is needed for 
the inside of a device, Although what generates what is called a periodic signal of arbitrary 
frequency as a source of a false signal in the operation test of a device, etc. in a predetermined 
frequency range may need outside at another individual, various kinds of clock generation 
devices are proposed and put in practical use from the former as such a signal source. The 
higher harmonic signal other than the output frequency signal for which it asks generating a most 
clock generation device on the character of the device is not stopping to some extent. 
Therefore, various measures against EMC, such as forming the filter for preventing or oppressing 
radiation of an unnecessary high frequency signal in an output stage, were taken also from the 
former. 

[0004] 

[Problem(s) to be Solved by the lnvention]However, in the actual condition of these days that the 
recognition over EMC increases as stated previously, The actual condition is oppressing radiation 
of an unnecessary signal with simpler composition, and to reduce the radiation level's of an 
undesired signal as much as possible being desired moreover, and being unable to acquire result 
sufficient in the range of measure art like before. This invention provides the clock generation 
device which can oppress radiation of an unnecessary signal on certainty and enough levels, 
without having been made in view of the above-mentioned actual condition, and complicating 
original circuitry. Other purposes of this invention can adjust simply the width and its radiation 
level of diffusion of spectrum of an undesired signal according to an operating environment, and 
there are in providing the high clock generation device of flexibility. 
[0005] 

[Means for Solving the Problem]A spectrum diffusing method of a clock generation device 



concerning the invention according to claim 1 , It is a spectrum diffusing method in a c!ocl< 
generation device which uses a frequency synthesizer which can obtain a desired output 
frequency by changing predetermined control data, It is made coming to spread spectrum of an 
output frequency by being a predetermined time interval and changing two or more control data 
defined corresponding to two or more preselected frequency one by one. 
[0006]ln a clocl< generation device constituted so that especially this method could obtain a 
desired output frequency by what is called frequency synthesis, It is what was made paying 
attention to an output frequency being changeable in an instant by changing control data for 
setting up an output frequency one by one. By choosing suitably control data corresponding to 
two or more output frequencies, and changing it with a predetermined time interval, moreover, 
average value of an output frequency can be made into frequency of a clocl< signal of an original 
request, can make it distribute, and spectrum The sake, Radiation of an unnecessary signal can 
be oppressed on certainty and enough levels. 

[0007]A spread spectrum clock generator concerning the invention according to claim 3, A 
frequency synthesizer means which generates a signal of an output frequency according to 
setting out of predetermined control data, A diffusion frequency control means which sets two or 
more control data defined con-esponding to two or more preselected frequency to said frequency 
synthesizer ZAIZA means one by one with a predetermined time interval is provided. 
[0008]Although various things can be considered as more concrete composition of a frequency 
synthesizer means and a diffusion frequency control means, here. For example, especially like 
the invention according to claim 4 a frequency synthesizer means, A phase accumulator which 
accumulates phase increment as set-up control data from the outside synchronizing with a 
reference clock by which an external input is carried out, and outputs the accumulation result 
concerned at a given degree of accumulation, A waveform memory which outputs digital 
waveform data memorized to the address concerned by making output data of said phase 
accumulator into an address, A digital-to-analog converter which changes digital output signals of 
said waveform memory into an analog signal, While, provide a low pass filter which removes an 
unnecessary signal component from an output signal of said analog transducer, and enables 
passage only of a signal below predetermined frequency, and a diffusion frequency control 
means. What memorizes phase increment corresponding to two or more frequency chosen so 
that average value of an output frequency after spectrum spread might serve as a desired clock 
frequency and width of diffusion might serve as a desired size as control data is preferred. 
[0009]ln this composition, a portion which comprises a phase accumulator, a waveform memory, 
a digital-to-analog converter, and a low pass filter, It is known as the so-called oscillating circuit of 
a DDS (DirectDigital Synthesizer) method, and diffusion of spectrum of an output signal is 
enabled by this thing [, controlling a phase accumulator of a DDS circuit by a diffusion frequency 
control means so to speak ]. A diffusion frequency control means is realizable by, for example. 



using what is called an exclusive IC like performing a predetermined program by what is called a 
CPU, or ASIC (Application Specified IC), etc. And in such composition, two or more phase 
increment which received to a phase accumulator and was beforehand memorized by diffusion 
frequency control means by a diffusion frequency control means will be set up one by one with a 
predetermined time interval, and frequency obtained by DDS will change with a predetermined 
time interval. Here two or more phase increment so that frequency of an average when frequency 
obtained by DDS changes with a prescribed interval may originally turn into frequency of a 
desired clocl< signal, And since frequency is chosen as the so-called diffusion of spectrum by 
changing for a short time serves as predetermined width, A clock signal of desired frequency can 
be acquired by diffusion of spectrum, oppressing radiation of an unnecessary signal on certainty 
and enough levels. 

[0010]As a frequency synthesizer means in the invention according to claim 3, and a diffusion 
frequency control means, like the invention according to claim 5 especially a frequency 
synthesizer means, A voltage controlled oscillator which oscillates frequency according to voltage 
for control by which an external input is earned out, A programmable divider which carries out 
dividing of the frequency of an output signal of said voltage controlled oscillator by a division ratio 
as control data set up from the outside, A phase comparator which performs a phase and a 
frequency comparison of a signal by which dividing was carried out with said programmable 
divider, and a reference clock signal by which an external input is carried out, and outputs a 
signal according to the comparison result concerned, While, provide a low pass filter which 
removes a predetermined frequency ingredient from an output signal of said phase comparator, 
and a diffusion frequency control means. What memorizes a division ratio corresponding to two or 
more frequency chosen so that average value of an output frequency after spectrum spread 
might serve as a desired clock frequency and width of diffusion might serve as a desired size as 
control data is prefenred. 

[0011]ln this composition, a portion which comprises a voltage controlled oscillator, a 
programmable divider, a phase comparator, and a low pass filter, It is what is known as what is 
called a PLL (Phase-Locked Loop) frequency synthesizer circuit, Diffusion of spectrum of an 
output signal is enabled by controlling a division ratio of a programmable divider of this PLL 
frequency synthesizer circuit by a diffusion frequency control means. A diffusion frequency control 
means is realizable by, for example, using what is called an exclusive IC like performing a 
predetermined program by what is called a CPU, or ASIC (Application Specified IC), etc. And in 
such composition, it receives to a programmable divider by a diffusion frequency control means, 
Data of two or more division ratios beforehand memorized by diffusion frequency control means 
will be set up one by one with a predetermined time interval, and above-mentioned frequency 
obtained by a PLL frequency synthesizer circuit portion so to speak will change with a 
predetermined time interval. Here two or more division ratios so that frequency of an average 



when frequency obtained by PLL frequency synthesizer circuit changes with a prescribed interval 
may originally turn into frequency of a desired clocl< signal, And since frequency is chosen as the 
so-called diffusion of spectrum by changing for a short time serves as predetermined width, A 
clock signal of desired frequency can be acquired by diffusion of spectrum, oppressing radiation 
of an unnecessary signal on certainty and enough levels. 
[0012] 

[Embodiment of the lnvention]Suppose that an embodiment of the invention is described 
hereafter, referring to drawing 1 thru/or drawing 5 . The member explained below, the 
arrangement, etc. cannot limit this invention, and can change it variously within the limits of the 
meaning of this invention. 

[0013]The 1st example of introduction is explained referring to drawing 1 . drawing 2 . and drawing 
5. The spread spectrum clock generator in this 1st example, It is what is constituted and the 
spectrum spread of the output signal becomes as for so that may be performed on the basis of 
the clock generation circuit what is called using a DDS (Direct Digital Synthesizer) method. 
Specifically The reference clock generator la and the phase accumulator (in drawing 1 . it is 
written as "PH ACC") 2, The waveform memory 3, the digital-to-analog converter (in drawing 1 . it 
is written as "D/A") 4, the low pass filter (in drawing 1 . it is written as "LPF") 5, and the diffusion 
frequency control part 6a are provided. 

[0014]Although the portion which comprises the phase accumulator 2, the waveform memory 3, 
and the digital-to-analog converter (it is called the following "D/A converter") 4 is a portion which 
is generally called DDS and makes the firequency synthesizer circuit of publicly known and well- 
known, The reference clock generator la is what generates and outputs the clock signal of the 
circuit operation of this DDS which serves as a basic clock so to speak, That output signal is 
inputted into the phase accumulator 2 and D/A converter 4, and these phase accumulators 2 and 
D/A converter 4 operate synchronizing with the clock signal from this reference clock generator 
la. 

[0015]The phase accumulator 2 makes the frequency synthesizer circuit by DDS with the 
waveform memory 3 and D/A converter 4, the data of the phase increment needed in a DDS 
method is set up, and the accumulation is performed. Since the frequency synthesizer circuit by a 
DDS method itself is already a thing of publicly l^nown and well-known, detailed explanation is 
omitted, but suppose that a principle of operation is explained generally here. 
[0016]ln the signal generation by a DDS method, first with the phase accumulator 2. The address 
of the waveform memory 3 is generated and the data for one cycle memorized by the waveform 
memory 3 (for example, a sine wave form) is read from the address value specified by the phase 
accumulator 2. And the digital data of the sine wave read from the waveform memory 3 is 
changed into an analog signal by D/A converter 4, removal of an unnecessary signal component 
is performed by the low pass filter 5, and it is obtained as an analog sine wave. 



[0017]Here the data inputted into the waveform memory 3 from the phase accumulator 2, Since it 
is the data point for one cycle which is memorized by the waveform memory 3, the data which 
can realize that it is the wave-lil<e phase angle concerned, and is usually set as this phase 
accumulator 2 from the outside is called phase increment. Namely, the phase increment to which 
the phase accumulator 2 was set from the outside, It accumulates in the timing of a reference, 
clock and the accumulation result is outputted to the waveform memory 3 at a given degree of 
accumulation, it is that the data point which maizes the accumulation result an address is read, 
and the signal of desired frequency will be acquired from the waveform memory 3. Therefore, by 
changing the phase increment set as the phase accumulator 2 from the outside, the frequency of 
an output signal will change and phase increment is also called frequency data from such a 
meaning. 

[0018]The data for one wave-like predetermined cycle was memorized by digital value as 
mentioned above, and the waveform memory 3 comprises IC memories, such as ROM, for 
example. In this 1st example, although the predetermined waveform was made into the sine 
wave, it does not necessarily need to be limited to this, for example, may be a square wave 
signal. As already stated, D/A converter 4 is for changing into an analog signal the digital signal 
read from the waveform memory 3, may have the composition of publicly known and well-known, 
and does not need to have special composition. The low pass filter 5 is for removing the 
unnecessary signal component etc. which are produced in D/A converter 4, and obtaining the 
original analog signal waveform for which it asks. 

[0019]The diffusion frequency control part 6a outputs two or more phase increment (frequency 
data) required in order to perform spectrum spread of an output signal to the previous phase 
accumulator 2 so that it may mention later. This diffusion frequency control part 6a may be 
realized by specifically performing the program which has contents which are mentioned later, for 
example using what is called a CPU. It may replace with general-purpose CPU, for example, may 
constitute using an exclusive IC like ASIC (Application Specified IC). 
[0020]Next, the control action to the phase accumulator 2 by the above-mentioned diffusion 
frequency control part 6a for the spectrum spread of a clock signal is explained, referring to 
drawing 2 . If the control action by the diffusion frequency control part 6a is started, from the 
memory by which this diffusion frequency control part 6a is not illustrated (for example, memory 
etc. which are built in CPU). The first data will be read from the inside of two or more phase 
increment (frequency data) memorized beforehand, and it will be set as the phase accumulator 2 
(refer to Step 100 of drawing 2 ). 

[0021]Namely, usually sometimes being set [ which makes the clock signal of a desired output 
frequency profitably like ] as the phase accumulator 2, In [ place which is only data of the 
predetermined phase increment which becomes settled corresponding to the request frequency 
concerned ] this 1st example, With the data of the phase increment for acquiring an original clock 



signal, beforehand Under a predetermined condition, Wliat tlie data of two or more phase 
increment corresponding to two or more frequency selected as an output frequency is beforehand 
memorized by the memory by which the diffusion frequency control part 6a is not illustrated, and 
is memorized as first data among the data is read, and it is set as the phase accumulator 2. 
[0022]Here, two or more above-mentioned frequency beforehand chosen as an output frequency 
under the predetermined condition is chosen from the following viewpoints. First, the spread 
spectrum clock generator in this 1st example aims at level reduction of the higher harmonic signal 
radiated with an original clock signal outside by distributing the spectrum of the clock signal for 
which it asks. For this reason, he is trying to aim at distribution of spectrum by changing two or 
more output frequencies at intervals of a short time focusing on the frequency of the clock signal 
made profitably originally like. And how many frequency are chosen as an output frequency to 
change. It is carried out from a viewpoint it is made to become equal to the frequency of the 
original clock signal for which the center frequency of the average which satisfied and diffused the 
width for which the width of distribution of spectrum asks asks, and the frequency of N pieces is 
chosen, including the frequency of the original clock signal for which it asks. 
[0023]ln the memory in which the diffusion frequency control part 6a Is not illustrated. The phase 
increment (frequency data) needed In order to obtain each frequency of this of N pieces is 
memorized, and in the start of control, the first data beforehand defined out of these N pieces is 
read and It Is set as the phase accumulator 2 to have stated previously. In what kind of order N 
data is read. If It carries out from a viewpoint that what Is necessary is just In agreement with the 
frequency of the original clock signal for which the center frequency of the diffused average asks, 
it will not be what is limited to specific order. For example, various gestalten, such as reading to 
the lower one from the one which is read to the higher one from the one where frequency is lower 
and where frequency is higher conversely, can be taken. 

[0024]A timer will start immediately after setting up the first phase increment as mentioned above 
(refer to Step 1 02 of drawing 2 ). It is used in order to judge that time progress mentions this timer 
later, and execution of the program for the lapsed time calculation based on the method of 
publicly known and well-known realizes. 

[0025]And if judged with it being performed until it is judged as predetermined time having passed 
whether predetermined time has passed since the time of timer start up (refer to Step 104 of 
drawing 2 ), and predetermined time having passed, It will be judged whether predetermined 
number reading appearance of the data of phase increment was carried out (refer to Step 1 06 of 
drawing 2 ). In this judgment, when judged with predetermined number reading appearance of the 
data of phase increment yet not being carried out, as it returns to previous Step 100 and the data 
of the following phase increment mentioned above (when it is NO), it will be read. Therefore, the 
data of the phase increment of a predetermined number is set as the phase accumulator 2 one by 
one at intervals of the predetermined time defined by the judgment of Step 1 04 mentioned above. 



Diffusion of spectrum will be made as a result of tlie frequency of tlie clocl^ signal outputted from 
the spread spectrum clock generator in this 1st example changing with a prescribed interval, if it 
puts in another way. Here, predetermined time needs to be set as about several 10 ms and for 
size to become for example, as compared with the repeating cycle of an output frequency. 
[0026]On the other hand, when judged with the data of the phase increment of a predetermined 
number having been read in the judgment of Step 1 06 (YES), After a series of subroutine 
processings are ended, once returning to the main routine which is not illustrated and mal<ing 
other processings, the processing of an example mentioned above is repeated again. 
[0027]Thus, in this 1st example by the diffusion frequency control part 6a. By setting the data of 
two or more phase increment beforehand selected under the predetermined condition with a 
predetermined time interval as the phase accumulator 2 for DDS, As a result of changing with the 
time interval whose output frequency is very short and performing spectrum spread, as shown in 
drawing 5 (b). the output spectrum of this conventional l<ind of clock generation device, for 
example, The output spectrum of the spread spectrum clock generator in this 1st example to 
having become what is called line spectrum, As shown in the figure (a), it is a thing that become 
what has a spread (diffusion width) focusing on each frequency, and that level is reduced by 
diffusion of this spectrum as compared with the former. The diffusion width and the level of 
spectrum can be arbitrarily changed by the method of selection of the data of two or more phase 
increment set as the phase accumulator 2, as stated previously. 

[0028]Next, the 2nd working example is described, refenring to drawing 3 t hru/or drawing 5 . First, 
the composition of the spread spectrum clock generator in this 2nd example is explained, 
referring to drawing 3 . The spread spectrum clock generator in this 2nd example, It is what was 
constituted on the basis of what is called a PLL (Phase-Locked Loop) frequency synthesizer. The 
reference clock generator lb and the phase comparator (in drawing 3 . it is written as "PC") 7, The 
low pass filter (in drawing 3 . it Is written as "LPF") 8 as what is called a loop filter. The voltage 
controlled oscillator (in drawing 3 . it is written as "VCO") 9, the programmable divider (in drawing 
3, it is written as "PG DIV") 10, and the diffusion frequency control part 6b are provided. 
[0029]The reference clock generator lb is needed in what is called a PLL frequency synthesizer 
circuit, serves as a reference frequency source, and outputs the clock signal of predetermined 
frequency to the phase comparator 7. Although the oscillating circuit of publicly known and well- 
known may be available for the circuitry of this reference clock generator 1 b and it does not need 
to be limited to a specific thing, the thing of composition of oscillating especially using a crystal 
oscillator is preferred. 

[0030]The clock signal into which the phase comparator 7 was inputted from the reference clock 
generator lb, A phase and a frequency comparison with the signal inputted from the 
programmable divider 10 are performed, the voltage signal according to that comparison result is 
outputted, and it has circuitry of publicly known and well-known in this kind of PLL circuit. The low 



pass filter 8 passes only the voltage signal which should be inputted into the voltage controlled 
oscillator 9, is for removing the unnecessary signal included in the output signal of the phase 
comparator 7, and has circuitry of publicly known and well-known in this kind of PLL circuit like 
the phase comparator 7. 

[0031]The voltage controlled oscillator 9 performs the oscillation according to the direct current 
voltage according to the comparison result of the phase comparator 7 inputted via the low pass 
filter 8, and has circuitry of publicly known and well-known in this kind of PLL circuit like the phase 
comparator 7. The programmable divider 10 carries out dividing of the frequency of the signal 
inputted from the voltage controlled oscillator 9 to a predetermined division ratio, and outputs it, 
and a predetermined division ratio changes it by control from the outside. In this kind of PLL 
circuit, it has circuitry of publicly known and well-known like [ this programmable divider 10 ] the 
phase comparator 7. 

[0032]The diffusion frequency control part 6b changes the division ratio of the programmable 
divider 10 according to a predetermined control procedure so that diffusion of desired spectrum 
may be made about the output frequency of the voltage controlled oscillator 9 (it mentions later 
for details). This diffusion frequency control part 6b may be realized by specifically performing the 
program which has contents which are mentioned later, for example using what is called a CPU. 
It may replace with general-purpose CPU, for example, may constitute using an exclusive IC like 
ASIC (Application Specified IC). 

[0033]ln the above-mentioned composition, the operation which acquires the clock signal of a 
certain frequency from the voltage controlled oscillator 9, Since it is it fundamentally the same 
that publicly known and well-known are served as in this kind of PLL circuit if setting out of the 
division ratio by the diffusion frequency control part 6b mentioned later is removed, if it explains 
roughly, First, the division ratio by which the output frequency of the reference clock generator 1b 
was set as Fs and the programmable divider 1 0 assumes that the output frequency of M and the 
voltage controlled oscillator 9 is Fo. 

[0034]A part of output of the voltage controlled oscillator 9 is inputted into the programmable 
divider 10, and the frequency serves as Fo/M and is inputted into the phase comparator 7. And in 
the phase comparator 7, the phase comparison of Fs and Fo/M is performed and Fs=Fo/M is 
materialized in the state where what is called a PLL loop was locked. Therefore, the output 
frequency Fo of the voltage controlled oscillator 9 is obtained with Fo=l\/lxFs. 
[0035]Next, the control action to the programmable divider 10 by the above-mentioned diffusion 
frequency control part 6b for the spectrum spread of a clock signal is explained, referring to 
drawing 4 . If the control action by the diffusion frequency control part 6b is started, from the 
memory by which this diffusion frequency control part 6b is not illustrated (for example, memory 
etc. which are built in CPU). The first data will be read from the inside of the data of two or more 
division ratios memorized beforehand, and it will be set as the programmable divider 10 (refer to 



step 200 of drawing 4) . 

[0036]Namely, usually sometimes being set I which makes the clock signal of a desired output 
frequency profitably like ] as the programmable divider 10, In [ place which is only data of the 
predetermined division ratio which becomes settled corresponding to the request frequency 
concerned ] this 2nd example, With the data of the division ratio for acquiring an original clock 
signal, beforehand Under a predetermined condition, What the data of the division ratio 
corresponding to two or more frequency selected as an output frequency is beforehand 
memorized by the memory by which the diffusion frequency control part 6b is not illustrated, and 
is memorized as first data among the data is read, and it is set as the programmable divider 10. 
[0037]Here, two or more above-mentioned frequency beforehand chosen as an output frequency 
under the predetermined condition is chosen from the following viewpoints. First, the spread 
spectrum clock generator in this 2nd example aims at level reduction of the higher harmonic 
signal radiated with an original clock signal outside by distributing the spectrum of the clock signal 
for which it asks. For this reason, he is trying to aim at distribution of spectrum by changing two or 
more output frequencies at intervals of a short time focusing on the frequency of the clock signal 
made profitably originally like. And how many frequency are chosen as an output frequency to 
change. It is carried out from a viewpoint it is made to become equal to the frequency of the 
original clock signal for which the center frequency of the average which satisfied and diffused the 
width for which the width of distribution of spectrum asks asks, and the frequency of N pieces is 
chosen, including the frequency of the original clock signal for which it asks. 
[0038]ln the memory in which the diffusion frequency control part 6b is not illustrated. The division 
ratio needed in order to obtain each frequency of this of N pieces is memorized, and in the start of 
control, the first data beforehand defined out of these N pieces is read and it is set as the 
programmable divider 10 to have stated previously. In what kind of order N data is read. If it 
canries out from a viewpoint that what is necessary is just in agreement with the frequency of the 
original clock signal for which the center frequency of the diffused average asks, it will not be 
what is limited to specific order. For example, various gestalten, such as reading to the lower one 
from the one which is read to the higher one from the one where frequency is lower and where 
frequency is higher conversely, can be taken. 

[0039]A timer will start immediately after setting up the first division ratio as mentioned above 
(refer to Step 202 of drawing 4 ). It is used in order to judge that time progress mentions this timer 
later, and execution of the program for the lapsed time calculation based on the method of 
publicly known and well-known realizes. 

[0040]And if judged with it being performed until it is judged as predetermined time having passed 
whether predetermined time has passed since the time of timer start up (refer to Step 204 of 
drawing 4 ), and predetermined time having passed. It will be judged whether predetermined 
number reading appearance of the data of a division ratio was carried out (refer to Step 206 of 



drawing 4) . In this judgment, wtien judged with predetermined number reading appearance of the 
data of a division ratio yet not being carried out, as it returns to previous Step 200 and the data of 
the following division ratio mentioned above (when it is NO), it will be read. Therefore, the data of 
the division ratio of a predetermined number is set as the programmable divider 10 one by one at 
intervals of the predetermined time defined by the judgment of Step 204 mentioned above. 
Diffusion of spectrum will be made as a result of the frequency of the clock signal outputted from 
the spread spectrum clock generator in this 2nd example changing with a prescribed interval, if it 
puts in another way. Here, predetermined time needs to be set as about several 10 ms and for 
size to become for example, as compared with the repeating cycle of an output frequency. 
[0041]On the other hand, when judged with the data of the division ratio of a predetermined 
number having been read in the judgment of Step 206 (YES), After a series of subroutine 
processings are ended, once returning to the main routine which is not illustrated and making 
other processings, the processing of an example mentioned above is repeated again. 
[0042]Thus, in this 2nd example by the diffusion frequency control part 6b. By setting the data of 
two or more division ratios beforehand selected under the predetermined condition with a 
predetermined time interval as the programmable divider 10 which constitutes the frequency 
synthesizer circuit of a PLL system, As a result of changing with the time interval whose output 
frequency is very short and performing spectrum spread, as shown in drawing 5 (b). the output 
spectrum of this conventional kind of clock generation device, for example, The output spectrum 
of the spread spectrum clock generator in this 2nd example to having become what is called line 
spectrum. As shown in the figure (a), it is a thing that become what has a spread (diffusion width) 
focusing on each frequency, and that level is reduced by diffusion of this spectrum as compared 
with the former. The diffusion width and the level of spectrum are PURUGU Lamaism bull 
dividers, as stated previously. By the method of selection of the data of two or more division ratios 
set up, it can change arbitrarily. 
[0043] 

[Effect of the InventionjAs mentioned above, in the clock generation device which can obtain a 
desired output frequency by changing specific control data in this invention as stated, By 
choosing two or more control data under a predetermined condition beforehand, and setting this 
up one by one by constituting so that the control data can be changed one by one with a 
predetermined time interval under predetermined conditions. Since diffusion of output spectrum 
can be aimed at and distribution of the radiant energy of an undesired signal is made for this 
reason, what is called EMC disturbance can be reduced simply. Especially in the invention of 
Claim 4 **** 5 description. Since a diffusion frequency control means can be considered as 
composition which achieves the function of the purpose by execution of a program. The width of 
diffusion of spectrum, its level, etc. are easily changeable according to a demand, flexibility is 



high and the clock generation device which can nrjoreover oppress radiation of an unnecessary 
signal on certainty and enough levels can be provided. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawinq H it is a lineblocl< diagram showing the example of composition in the 1st example of the 
spread spectrum clocl< generator in an embodiment of the invention. 

rDrawinq 2] lt is a subroutine flow chart which shows the procedure of the control action for the 
spectrum spread to the phase accumulator by the diffusion frequency control part of the spread 
spectrum clock generator shown in drawing 1 . 

[Drawing 31 lt is a lineblock diagram showing the example of composition in the 2nd example of 
the spread spectrum clock generator in an embodiment of the invention. 
[Drawing 4] lt is a subroutine flow chart which shows the procedure of the control action for the 
spectrum spread which receives to the programmable divider by the diffusion frequency control 
part of the spread spectrum clock generator shown in drawing 3 . 

[Drawing 51 lt is a mimetic diagram showing typically the situation of the spectrum of the output 
signal of the spread spectrum clock generator concerning this invention with the thing of a device 
conventionally. 
[Description of Notations] 

2 ~ Phase accumulator 

3 - Waveform memory 

4 - D/A converter 

6a ~ Diffusion frequency control part 
6b - Diffusion frequency control part 
7 - Phase comparator 

9 ~ Voltage controlled oscillator 

10 - Programmable divider 
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^fflv^T^rS ^ n >y ^'^gatc:t5{t5 x^i? h 7 ASK 
(OKIiPT- ^ ^ . F;r£«0BtrBlP4PSt-\ liJ^^i. I. c: 

mznmMmmn'^wmf-9t LxmtLxt^: 
hi,<DXhh:itm'§.b-fh mim 3 ib^cox^^ h 

timmmv.mzm\:.tzmwk^wm-hnmm^ 
m.mi^\ m.im^mzmttM^^-nthmAit 



m.mnmmm.(r)i^ o ^y mmit ^sr 0 . ssisc 
c7)ii5&%fa<^:;»c§ § i: ^1. j; 3 \,zm{^fifzmmwm 
mznm-thm^mmr—^ t ixtm l.t'&i. i 

iSM^o-y^'^igSo 
[000 1] 

i>zt5\^x. mmm^^. mm^mmtixm^ti 
t^v3^y':^im.i-mmzm. miiz. 

[zmth . 

[0002] 

immm mmmm<^mi,zx^. v. 

mmzmm^fimXoiz^j:'^X^X\^^h. ::(^Xo^j: 

limtm^z^ mnm^comm^m-^mt^^fitx 
i^mzm.. mt^timmzh^. ^mm(7)mi-m 
mi>z^im^mmmn^fi^j:<^j:'^x\.^^. - 

mmzm^tifzm=f-mmi. ^titxii)±^zmm(^mf 
mm^mmtii\>^hn>immmmzmt^j:m 
\^i,zhi. :i^fz^. jfi^s m=f-mmz^\^x\i.. %m 

^V'>;b»9>l)EMC (Electro Magnetic Compatibility) 

nm^mt^ t nfi^Ltitx-mz^zmmm tit § t v ^ 

[000 3] t^bx\ m=Fmmzi5\^xii. mm. 
mm^m ix-^mm^^ti^zitzm^m^ 
timmmmnmzmtth^'^. ttz. mwco 
wsmmi,zi5^^xmm^mt ixm^mmm 

mzmimzm tth ^^^m c « j: a =5rfi-f-ii 
bixmco^^y^mmmmm^mmti. m 
m-{t^tix\^^. ±if<^9u^y9%^mm.\i.. 

'm^ifi¥tm-h(D\ihhm&±m%tc\^^ bxh d , 

hfz^(r>y A)V^^]^:hmzmnm<m^<r)'&ucn 

mm.m-^^m^fix\^fz, 

[0004] 

mmm^Li.ob'tmm^ mzt^ 
Ktzx a fc. EMciizm-hmmi^mt m^^ommz 

L*^t . yfwm^mM\^<)]^t:m:Mmt i^b m 
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^^^rl/^/W^PJE-ri. ^ i: I. ^' d «y ^7 ji^^*^ 
[0005] 

mm fifdm.<^w^mm^ Lxm> ^fifzm.m\ 
fPr- ^ ^ , mmnmmx'. wm:t ^Mzi: 

ti:hi,C0X%h. 

[00 06] m-^hi^m\t. •^^z. \^h^hwm-^i^ 
tiiz^u^y^mmw.^z^\^x. ^mm.m'&'fh 

^mm\<z^t iz.k t^X-^ h::k lX^j:^fit:h 

<nx\ mk(^^-:hm'm^znm'fumr-'^imsM 
txL, m'M.mwmmx:^ix^< ^ k j; d s 

[00 07] mt.mmm<^%mz\m^'^9 vym. 
o 7 ^mmmii. ?mmm'f~^(Dm.'&^zjBt 

I'^mmtifzmLmm.iiznmLx'mhfifz 
mmmm'f-^-^. mmnmrnx-ms^. mm. 

[ 0 0 0 8 ] w^m'yy^-^^ -frnm^fmL 
w^mm'mmi.'ommm^tLxM. m^<n^ 

^z^ 'mz. mmL'yy^^^'f^mt. mt-hm-^^ 
Kizmm'f-^tLx<n\mmh^'if'k^mx-n-^fihm 
mtiv^i^zmmixmL. m<^wM^zm.mim 

^/v9t. ^Mmix^j:h-'U. t&mmmm\m^^ 



fc ^rs J: a \.zmmixtzm.mm.\,zmthwm 

M^^Vm^f-'^ t LTiaiiLT^rl. *>(OA«T* 
[000 9] t^t^mmzi5\^X . lufflT^iAl^- 

(DirectDigital Synthesizer) -jj^COWMEMk LX 

mi^ti^ii(DX'h^ . :i(o\.^hmDsmm<7)m7^ 
:LAu~i^ mm^mmmi^zx o mt^ ^ t 
x\ lam^cox^^ hyM.cDmm^mtifzmx- 
mmrtii^-yM.mm^i:itx\ ttzn. 

ASIC (Application Specified IC) cr>Xd^j:^^h'^ 

hm I cmm^^h ^ 1 1 j; o i. i>cox-$> 
^ix. ^Lffyxd mmz^\,^x . rn^mm 

mmmmzm^timmmmtmm^m 
mmx-imm&^ti. dds^cj; m%^ti?>Mm.m 
^mmmx'^it^fitiitt^j:^, ^:lx\ mm<m 
mmmt. DDsi,zxri%htihmm.mmmT 

ti:^::ti,zX^\^h^lXK^hyJ^comW)rmm 
t^j:^Xd l,zlxmmtifzi>cox-hhfz^. h 

yM.mmzxy). T^m^j:imcommm. ^--y. + 
j^^j:uKMzn&t-o-o. mm<7)mm.(^'?y=fy9im 

S:^!, i i: !> i: t =5:1. t> ^t'$> I. » 

[ 0 0 1 0 ] m^smmmm^zmmm 
iyy^^^^mm/tmmmm^mmtix. itt 
i,z. tmmsmmco^mcoxd^z. mma^y^-t^^ 
^mi. ^mxts^timmm<7)m&mtfzMm^^: 

-^kixmrnitx-mmmmm^mmmm^co 

/^-^yvkrvs'^ yi,zi: y)m^titzm^t . mx-:h 
V ^ . mmm^^i/zm ttzmm mtth mmm 

mm.(D±% § k^sri. J: a m^^fifzmwmmAz 
[0011] t-t-mm,zii\rt:. m£wmm. r 

:5'?&^'^^«)S§tLl>g|5^^}i. \^m>hP]-.l^ (Phase-Lock 

ed Loop) mm.'yy^^^^wmtLx'mhiihh<^ 



(4) 



0-3 1529 



L/i ^> (DX'h h . j£ijjs«sw#^s«4 . mm. \ 

T". AS I C (Application Specified IC) <D 

J; a =&^v^^^9>l,*ffl I C^&fflv^|.i tcJ: D^IT-^ 
1. 1 OX'S)!., -ett. i<7)j;a^mfct5V^T. « 

COT- *%^BtfsTBlll-C-)iJ^iS£$ ft s m(r^\^h\f 

i^co^^mii, P L -fHISStc J: Otf 

[00 12] 

x.mi nmm 5 mm i-o-^mmt^ zttti>.^j: 
[0013] m>^zm 1 <r)m^z-r>\^x . m i mm2it 

5 ^#Bi t-POMB^-t I. . ; C?)^ 1 C7)0IJlCt5 tt I) 

(Direct Digital Synthesizer) iJ^^Wi^^fz-^u 9 

mm^tii X 0 m^^tix^j:t i>(^x\ Mmiiz 

(llHc:fcV^T{± rpH ACCj t^lB) 2i;. 
^ ^ U 3 i: . T> • T-i-n^'-^mfl ( 11 HciiV^ 
TttTD/Aj t^lB) 4i:. n-A°X7^/l^^ (Hi 
tCfcV^Tii TLPFj t^lB) 5fc. raiWI»iJfPi5 
6 ab^:MmiX^XhhC0X-h^. 

[0 0 14] fiffiT^aAIx-^2. JSJg^^U3&t/' 

wo) 4t*^/o1fB^$:h.l.g|5^Si:. -^}c:DDSfci^$ 

tL-m • ^mmm^i^y^-f^i'mm^d:i-^^x% 

f^c7)V^i?{S'«*co^' n >y ^ ^rS n >y ^mnt:^^. 
^1ri-thi,<^X\ ^<^tBtlft-^{4^ffiT^aAlx-^2 
&t;="D/A^MI4fcA:'3$tLSJ:-3fc'5r'5T*3'9. ^: 



[00 15]fifflT=5f:tAP-^'2tt. -M^^^U3S. 

\,zz:LX'mmh^tt-fh. 

[00 16] DDS1^^\.zxm^m^zh^^x\t. t 

VXt^^^^fl. |fe?^^^U3fclB'li§tLTV^|.l)lM 

^ ymf i^'^;UT-^*^. D/A^MI4 tccfc O T 

■^j:\m^-^<m^tim^fix . r-ruy^-i ymix 

ni^tilXdl/Z^x-^X^-^H^CT^X-hh. 
[00 17] .rClT". f5ffiT^aA]/-:?2*^4>W^^ 

T V i> Jl»c^'M^T- I. . S 

n:L<^imr^:i-j^\y—^2mm^m'&^fihr'- 

u^vC^co^^^yy'xmLxvp^i^o^zt^'^xiin. 
m.<7)WM\,z^mnmmmi^'t') 3^^f]^fi. 

^?^^^U3*><o{i:. ^(^m-^^^TYVXftm 

j^T-^**Bg^ti}$ixi. ^ t x\ wA<^i^m.mmf 
'i%i^fih^htti:hh(^xh^. itzt^-ox. mr^ 

I.. 

[0018] U 3(±. ±jic7)j: 0 \z?m(rfm6 

x\ mm. ROMm(nic^^v:b'^mjs.^ti^i><7) 

Xhi>. ^rfc. iO^lcoWtfev^TJi, m^comB^ 

<. mm. iiwm^xh'oxhx\^h(Dxhi. d 
/A^ii4{4. mmKtzXoiz. mm^^^vst^i^ 
m^aii^titzT^ 'J9)vm^^r^r3m^\z^mth 
fzi^(oi>(Dx\ ■ mm<omm^'thh(oxx < . 
'm^i(omf^^^-t^i^cox%i!zm±'j:^^hcoxh^. 

^mBt:n^tzib<7) i coxh h , 
[0019] mmmmmm aj*. t^-ri. j: a 
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CPUWti-T. AS I C(Application Speci 

fied IC) COj;d*^fflIC^fflV^Tl«l3ltT^>J;V^i 

[0 0 20] ^O'y^ft-^^OX^^h^AteiXcO 

mti. t&mmmmmm ai,zxmmmm^m^ 
til t . ;ic7}miMmMmm amyf^^m^^^^ 
u mz.ifcp\ji,zm^ixx\^tM=tum) f 

^ 2\<zm.^^iih:itbts:h (I12c7)xx"/ri 0 0# 

[00 2 1 ] -r=5rip-fe. F;fMcOiU^J?I«co^n 7 ^ff 

2\<z^%^tihff^\t. '^mmmmAznmhx^th 

b ixMiR^titzmmm^mzMmtmmmm 
nmT-^ifi. mmmpm^e acom^^^m^^ 

^aAP'-:?2{'|g^$tLl), 

[ 0 0 2 2 ] c:c:t\ ±ac7)^i6H)f^ft=c7)T. ai:bJl 

^:b^mm^fm,<DX-hh. t-f. dW^lcOMt^fc- 

tii^^y^immmm^^'t^i<zix. ti!,mm.i 
mmmmmxmm^i i^ti,zxnx. h ^ 
j^m^mhXd^zix\^ih<7)x-hi. ^lx. mt-^ 
^immmmtixm-ymmkmmtiMi. x 

mth^mcoi^ti^y ^im^ommm^^ihxmiiimn 

[00 23] mmmmmue am^^^m^^^^^ 
ufcfi. ^(TyNmffy^^mmmmifzi^i^Z'mt^ 
timmmn^ {mm.T~:^) mm^tixm. % 



7^:^A\y—^2{zm.'&^fm.o^zti:'yX\^h. ^ 

[0024] ±3ico i a LT . mmmmtmmk 

C7)XT7ri0 2#,^) . HCOi'^'^-it. fMtsJ: 

■ mm(oum^zm-^\> ^tzmmmmmmtzi^corx^ /9 

Acrtmmzx ^mm-^fihi>(^x'hh. 
[0025]^ LT. -^-tmrn'm^mm^ 
Ltztf>m^i}K m^mmmm uzm^^tiit 

XffhfltHtt^j:^ (ll2cOX7^>yri0 4#B§) . 

mMmmifimmifztm^fih t . mmmmr- 
^■bmmm^^^fifzt-m-^mi^-^fit ^tttsi 

ffliijn^^cT) mtm'mm.?i-]i!> $ tit v ^^ v ^ t iij 

S^tlfc^i-^ (NOCD^-a-) Wis %(7)XT^vriOO 

^tL6:Ltttpi. itzt^-ox . fjjmi.commi}\i^cr) 

T-^ii, ±mUzX^"y7°10 4mmX^>sbktll 

m^mmcommxm ^ a 1^ - 2 ^cini^j^m^^ ti 
I. n 'y^^m^mmma. mmmx-mt^tii'i^ 

I.. Bf^Btrati. fi^Ji.}?, icl OmsgmciS 

[0026] XT-^ri 0 ecoflStfcv^T. eit 
ii^ (YES) (di, -aco-y-y^p-f-yM^^'S^T^ 

[0027] ic7)j; 9 -com 1 c7)flJt;t5V^T{4, 
icJlMc|IJ»g|5 ea^zX^. DDS COf^a^cOfifflT^ a 

Ai/-^2j:. 'fm^^f¥<^TTm^-^titzmm(^ii 
mm^^crtr'-^mmmmmx'mm-i utizx 

b f?iJ;c«\ US ( b ) 

iomicof^iJtzfc^t^x^^h^Atfiij^n-y 
^^^ac7)ffi:^x^^' h7A{j:. RH ( a ) tc^§tL 
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•9. ^C0\yK!Ui]mmz]:tlXim^tll^tbh^j:h 
t>Of $>l>= =Sr*3. X'^^b^AcoraH^K/Ki. 

[ 0 0 2 8 ] J^t. ^2iO^JIW::-oV^T. HSJ^MIl 

yAi&m::^Xiy:?mMmit. \^b^hPLL (Phase- 
Locked Loop) mm>'y^-f^-ft:mt ixmm^ 

m3\,zii\^X\i rpcj tmi) lb. \^m>^]V~ 

TLPFj mm St. «jEiiip^» (ii3t=fcv^ 

X\t rvcoj i;^fB) 9i:. rp/^VT^/PrAV t?' 
(|ll3fcfeV^T{± rpG DIVj i:^fa) lOi:, 
6 b h ^Mfii tT=5rl> i cnx% h . 
[00 29]a2^^n7^^4tllbti:. V«I>PL 

hmM.i^y'<^-^A^nmzh\^X'mh^fimw& 

mm^BiilthXdi,z^j:'oX\^imxhl. ^coM 

n >y ^^11 1 b mmmt. m ■ mmm 

^zit. yiimm'f-m^^xmtmj^iommmx' 

hi, 

\\ ^commmzmtfzwm-kd!,iithXo^zt£ 

^(r)m^m^^^LXti:hi:^<7)Xhh, n-A°^7^;l^ 

^8{i. mmm%mm^zKii^fihK%mmm<n 
^rmm^. \mm.m ^^Mtmz-^tKhT^m 
mm ^ mcfhfzi^cT) {,cox\ mitm^ i nm^z . 
^comcoPLLmmzi5\^xm ■ mmmmmm^ 

LX^j:lii(OXhl, 

[0031 ] mJE$M^» 9 fi. D-A°X7 ^ 8 

mstiiTiBiatc. icoaco PL Liaigstt>v^T<&^ ■ 

^mmm^^^mmzm ixm-ti i>cDx. 
m^coMm. mii^^comm^zx -o x^mx-^ i x 
di^z^x-iX^-^ii^coxhh, ^(^ruy v-^-fiw^M 
^^'1 oi. wm^im.\z^(nmp\^^mmzi5 

[0032] mMmmm^\^\t. mmmmm 



§tL|.J:afc. 7°P^7'7771/tVS'^^-1 oo^Wb 

h%(nxhh {mm\mm , t-mm^w^mmmm 
m.mz\t. mm. v«i.cpu&fflv^T. 

t\zx'omi^n^h%,(^xhh , tfz. -Efflcocpu 

\iZ^7LX. 0lJi.{i\ AS I C (Application Specified I 
I.. 

[0033] ±iB1i^tCi3ViT. mEiJffl^lie9*»<^ 

$)i.ja««oj5'n«y^ft^H#i.iimi. m*ri.fei;ic 

Jl«miilJtPg|5 6 b j; l.:5^JlJ:t^0lS£&l^lta\ CIWS 
OPLLiamiiJV^Ti^^M • jiair'^-^Tl^Si^Oi:* 

^n.y:7|&i^lbcotB^)j^«*>'Fs. rp/7V7' 

;wTAMri ofcis^^ii/t^^jsijrbj&iM. mmmm. 

[0034] «E$lp^iR§g9c7)ffi^i^-gl5(i. 7°n^- 
7-77VWtV-?^^-1 0(wA^$n. f COJUWiFo/ 

f UT. {aflJ:[:iStl7ti3V^T{i. FstFo/Mt 

«^a^aj:bi?J&i•^T^^^^. wmhvv. L;i/-r*in >y ^7 § 

Ts «ffiP1i%»9<Offlm»Fo{J:. Fo=MXF 

[003 5 ] Mz. ^07 ^ff h 7 Afeicco 
/ti6c?)±iB»)il«$iJ«g|5 6 b t= J; 1. 7°n v 

tam/1 ot:^i,$ij#PSi#t=^v^T. m4mmi 

-^ofjJBJt I. . feicjil 6 b J: I, 

{mmcpu^zp^^m^fix^^i^^vm) p 

M^C0T~:}'t/^m^iii^tlX. rv3yy^yj],T^U ^ 
10l>z^d^^fii::tt^j:l (|S|4mT-y7°2 0 0# 
M) . 

[0036] t=5r:b^s mac^{i}:;bII«o^n-yi?fi 

h-tmmi,zi5\^x . ravy-^y/vf^i 
^^•"10 fLi. coji . mmmmimiiznm ix 
Mt m&<^mttcoT~^mxh it^b. ^(^m 
2 (omiizis v^T {i . **to i'T3y^m^'tnitzi^(7)^ 
mmf-:^kmz. "fm^^coT. mmmt 
ixmm^tifzmmmmkiznmtimmT-^ 
mmmBmm e b ^m^^^^v ^z^tib 

tm^flXii^. ^COT-^CDP<i. &^(DT~^tlX 

IB'IS § ilT V ^ !> i m^m^l^ ^tiXruVy-7 y'lVr^ S' 

o^zm^^fih. 

[003 7] iiT\ ±a5cD^i6FJT^ttcOT. tti^Jl 

M.t^hmw.^fihioffixhh , t-r. c<7)m2c7)«;t3 
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^h&m».mbixm-:>(0Mm:mmti>Mi. x 

mtiifm^'a^v'^^m^mm.^^ibxmumm 

[0 0 38] ym.mwmmmbhm^^^fi-^j:^^^^ 
um. ^(Dmm^^<^nm.-k%htd^^Z'mt^ 
KhmikMm^tixis^ . %i.zw<-fz^')\.z. mm 
mmz^fz-^xit. ^(om<^^tph^^'mhfitz 

mD(^T- ^ ifm-"^ $ tLT 7°n ^'y v y'Vl-rV M Y 1 
Ot:iaS§ii§J;ajc=5r'5TV^2,, ^r:B, Nj@c7)7=-^ 

•ktiammxm^mMi . m.^fifz^^m^m 
'mmmthifm^ n 7 9\mmmz-m-fi 

aits mi<z. mmmm^^if^'i^mij^^ni-twm 

[00 39] ±pico j; 3 LT . ^lUcO^^jWIib;^?^^^^ 
f •yr2 0 2#B§) „ .!:cO:5'-^v-{±, f^K6t-&J;ot; 

mmmm^-t^i-zMzm\^hfiii>(^x\ m • m 
mumiizm-^\> ^tzmmmmMmtzubcomry a<o 

mni,z X 0 mm^tih h <oxh^ , 
[oo4o]^-LT. ^-i^mm-h' m^commt^ 
i fz:b^i)':b^ , mmmmm btztm^-^ti^t 

mmmmmifztn&^tii t . ^Mhtco^f-^i}^ 

4c7)XT-'yr2 0 6#Bl) o ::commzt5\^x . j^mit 

(N0O*i^) Wi. 5fec7)xf--yr2 0 0^^'9<X 

5rs„ uz:i)^-^x. fmmmmmT~^i,i. ±mL 
tlXf -y r 2 0 4 cofiMT-Si6(?>iiSF;r^^ra«oraiiiT' 
rn^-7-77-;PTAM ^ 1 0 fcli<XiS^$tLT>9>< J; 6 
tC'Sr-^Ti^l.. JlsWS's iO®2c7)^»}tl.X'< 

\m(nwfm\i.. fmmmxmt^tiv^^. y.^^v 

y2^<r>Wf^£^fihZ.bbti:h{>(0Xh^, i^T, 

m'mmii. mm. m i o m s m.mzm.-^fii> h<o 
X. m-^mm(.<r)m'^Lmm^z]:tLx-mh ^ t 



[0 04 1 ] XT'yr2 0 6C0flSfc*5V^T. Bf 
Sicco^^Jf ibcor- ^ S tifz t flS $ fifzm^ 
(YES) -Tl«0-9-7';P-f-yMa*^iF^T$tL. 

^tifzm. ±mLtz-m<^mmt>mmmm^tiixo 

[0 04 2] ::coXdi<z. ;icDm20m^zi5\,^xi±. 

«Cl«©JfPgl56bfcJ;D, P L L:^5*iOJ5imi^y-b 

-if^-fW&liitl-srD/^^y'VWTVs-^ ^"i otc. 

\-^mmmmxmt^fix . h7i=sS£s*^'tT;btLi. 
IS*. i^*c7)^o«cD^n-y^'§i^gac7)ai^;i>^^h 

115 (b) liZ7f:^tii-zXol<z^ i« 
^h^Mi. nmia) l,zm-^tifzXdl,z. 

m^:^'t^^zLx. mm) ^^-tsicot'Sr 

;l/i5'"9-77";l/TA-^ y ^zm^^filWL(^'^Mitcr)f 

-i^mMcom^zx-^x. mi,z^u%^i><7^x'h 

[0043] 

\i. ^'^mm'r-^ hz.b xwAv^^-nwm, 
mh^b<r)x%h'^^^'J'7mmmz'ii\^x. 

^h^tifx^hx 0 \,zmmh zt^zx^. fm'^ 
^^(rfrxmm.mmi'-'^iMm. i , ^timmi^ 

X%. l(7)fzi^. ^Wfi^c7)|i|tx;T-;l^^'-cO^W=Sr 

■^tii(7)x\ \^^h^iEmcnm<Dimm^^zno ^ 
kti^x^h. mz. imm4m5mmcr)mMzi5\,^x 
{4, mmwmm^m^r^yy^(^mmzx d ie^ 

m^j:immMmm. p-^. -i-jf^j:uKMzmmti 
:ib(ox'^h^uy^mmmimthzbti^x^ h 
mx'hh. 
mmmmcmm 

[HI ] i^%m(^mmmm.\iz^nhx^i' YyM.m. 
^ n .y 9%^mmm i m^za^imm^^tm^ 

mx'hh. 

[02 ] 0 1 i^z^r^^fitzx^^ Y ymM9 n -y ^114 

mm<^mMmmm%\z xumr^ :^i^v-^\izn 
^hT.^^; Yyj^m.<r>fz^mmM)mmmm-^ 



(8) 



0-3 15 29 



[113 ] :^mncommmm^zm^:^^i^hyM.wM 

[US ] immz%hx^^ YymwL^u^y^^^ 
^\,zim,mz^-tmmx'hh\ 



3- -«^^'J 

4- D/A^« 
6 a-; 
6 b" 

9-«J±|iJ1iii^» 
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